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described with reference to the purification of 
molasses but it is understood that the invention 
is not limited in this way but may be utilized 
for the purification and separation of any con 
plex aqueous dispersion which contains both or 
ganic colloids and crystalloids such as rubber 
latex, blood, milk, maple syrup, waste liquors 
from the mercerization of cellulose and similar 
dispersions. 
In Figure 1, there is shown a System for the 

purification of molasses stored in the reservoir 
O. The molasses is passed into a plate dialyzer 
lf comprising a multiplicity of cells separated 
by membranes 2 formed of any suitable Semi 
permeable material, water being passed through 
alternate cells of the dialyzer, the water being 
obtained from the reservoir 3. In the dialyzer 
the colloids are retained and the crystalloids 
comprising the sugar and inorganic water Soluble 
salts passed through the membrane into the 
diffusate. The diffusate is conducted through 
the pipe 4 preferably into e, tank 5 in which 
calcium may be removed by introducing Oxalic 
acid from the vessel 6 by means of the pipe . 
The precipitate of calcium oxalate is allowed to 
settle in the tank through the perforated plate 
8 and may be withdrawn by means of the ex 

haust pipe 19. while the calcium-free Solution is 
drawn off from above the precipitate by means 
of the pipe 20 and preferably passed through a 
filter press 2 for the purpose of removing any 
suspended calcium oxalate. The resulting Solu 
tion is passed through the pipe 22 alternatively 
through the cation exchanger contained in One 
of the chambers 25 or 25 passing through either 
pipe 23 or pipe 24. The cation-free liquid being 
drawn off from the botton of these chambers 
through the pipes 26 and 26' is passed through 
one or the other of the containers 29 or 29' which 
hold the anion exchanger. The Salt-free Solu 
tion may be withdrawn from either of the Con 
tainers 29 or 29' through the pipe 30 and passed 
to a suitable evaporator not shown, or otherwise 
treated if desired. The liquid is diverted from 
tank 25 to 25' by means of a two-way valve 37. 

For regenerating the cation exchanger in the 
vessels 25 and 25, a suitable acid may be passed 
through one or the other of these containers by 
means of pipes 3 and 3' and removed through 
pipes 32 and 32. For regenerating the anion 
exochanger in the containers 29 and 29' a solu 
tion of potassium bicarbonate may be introduced 
therein by means of pipes 33 and 33' and removed 
through pipes 34 and 34. 
The dialyzate comprising the spent molasses 

may be withdrawn from the dialyzer by means 
of the pipe 34 and collected in a reservoir not 
shown and thereafter treated as desired. 

It is to be understood that if desired the treat 
ment of the Solution with the agents to remove 
calcium in the tank S and the SubSequent filtra 
tion of the treated solution is optional and these 
steps and the necessary apparatus therefor may 
be eliminated or by-passed by means of the pipe 
36, which connects the pipe 4 with the pipe 22. 
Numerous variations may be made in the ap 

paratus above described. For example, there is 
shown in Figure 2 one embodiment of a suit 
able device for accomplishing the simultaneous 
dialyzing and ion exchange of the Solution. 
This device comprises a Container Such as a glass 
tube 40 having closures 4 and 4 at each end, 
the closure 4 being pierced by pipes 46 and 49' 
and the closure 4' being pierced by the pipe 45 
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4. 
distance from the inside of the closure and 
forming a support for a dialyzing membrane in 
the form of a tube 43 at each end, the space 4 
between the membrane, and the Wall of the con 
tainer 40 being filled with a solid ion exchanger. 
In operation the molasses, or the Solution to be 
treated, is introduced into the interior of the 
tubular membrane 43 by means of the pipe 42 
and water is introduced into the solid ion ex 
changer through the pipe 45 so that the water 
soluble crystalloids contained in the tube 43 Will 
diffuse through the membrane Wall into the 
water which surrounds the ion exchanger in the 
space 44, the aqueous solution filtering through 
the ion exchanger and being withdrawn through 
the pipe 46. Thus in a single passage the solu 
tion is both dialyzed and subjected to treatment 
by the ion exchanger. The treated Solution 
withdrawn through the pipe 46 may then be 
passed into contact with the anion exchanger 
in a separate vessel. The Spent molasses Solu 
tion passes out through pipe 4 which also acts 
as a support for closure 48 at the exit end of the 
inner tube. There is also provided a vent 49 
for the inner compartment which together with 
pipe 42 acts as a support for closure 48 at the 
entrance end of the inner tube. There is also 
provided a vent for the Outer space 44 in the 
form of pipe 49 passing through closure 4. 
While the apparatus shown in Figure 2 utilizes 

tubular membranes, it is also possible to carry 
out the same process with membranes in the 
form of films by using as shown in Fig. 4 a plate 
dialyzer 60 of the type indicated by reference 

The cellS 6 in this 
plate dialyzer in which water is introduced ac 
cordingly Will contain anion exchanger and will 
be comparable with space 44 in Figure 2. 

Similarly it is also possible to provide a modified 
apparatus for carrying out the same dialyzing 
process by using a multi-layer membrane of the 
type shown in Figure 3, which constitutes a pre 
ferred embodiment of composite - laminar mem 
brane in accordance with my invention, and COm 
prises three dialyzing semi-permeable membranes 
2a, 2b and f2c, the membranes 2a and .2b 
being separated by a continuous layer 50 of a 
cation exchanger and the membranes 2b and 
2c being separated by a continuous layer 5 of 
an anion exchanger. The solution to be treated is 
brought into contact with the Surface A of the 
composite membrane and water is passed into 
contact with the opposite surface B. Thus both 
dialysis and ion removal takes place simultane 
ously and concurrently when such a composite 
membrane is employed and since this membrane 
is in sheet form, it may be utilized in a plate 
dialyzer of the type indicated by the reference 
numeral if in Figure 1. . 

In the present embodiment, the three mem 
branes 2a, 2b and 2c are formed of films of 
regenerated cellulose and are therefore identical 
but it is to be understood that these membranes 
may be formed of different semi-permeable pel 
licles. 
To facilitate forming the ion exchangers into 

a layer, the Solid ion exchanger may be first 
admixed with a Water Soluble coalescing agent 
such as an alkali Soluble, water insoluble cellulose 
ether, gelatin, casein, gum tragacanth, and the 
like, which substances when moistened with water 
form a gel and thus maintain the Solid granules 
of the ion exchanger in the form of a layer while 
permitting the diffusion of aqueous solutions 

at each end, the pipes terminating at a short 75 therethrough. As an alternative, the ion ex 
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changers, while in a water soluble form, are in 
corporated in the non-fibrous dialyzing membrane 
and the membrane then treated to convert the ion 
exchanger into a water insoluble form and thus 
deposit it in situ within the membrane. 
The invention having been described what is 

claimed is: 
1. A dialyzing apparatus comprising two chame 

bers Separated by a composite laminar membrane 
comprising outer semi-permeable laminae and 
at least one layer of a solid, water-insoluble ion 
removing material therebetween, conduit means 
for introducing and removing a liquid to and from 
One of the chambers, and conduit means for 
introducing and removing a liquid to be dialyzed 
to and from the other chamber. 

2. Apparatus as defined in claim 1 in which 
there are at least tWO layers of a solid, Water 
insoluble ion-removing material, one of Said layers 
nearer the chamber containing the liquid to be 
dialyzed comprising a material for exchanging 
cations and replacing them with hydrogen ions, 
and another layer comprising an anion-removing 
material. 

3. Apparatus as defined in claim 1 comprising 
a semi-permeable lamina between each two ad 
jacent layers of ion-removing material. 

4. Apparatus as defined in claim 2 in which the 
laminae are formed of regenerated cellulose 
pellicles. 
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